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Abstract
EFFECTS OF NON-TARIFF MEASURES

ON PRODUCTIVITY IN THE FOOD-PROCESSING INDUSTRY

by Mariia Panga

Thesis Supervisor: Professor Volodymyr Vakhitov

This thesis investigates the impact of NTMs on firm’s productivity for the
sample of 9,983 firms located in Ukraine for the period of 2004-2009. NTMs
were defined as measures in trade relations, which imply non-price or/and
non-quantity barriers. Firm’s productivity was measured through the
production function estimation with further collecting of TFPR and TFPQ.
As additional measures of productivity, labor productivity was defined with
labor productivity based on gross output and value added per worker. NTMs
were presented through non-tariff barriers on input and output). Production
function was estimated for each food-processing industry using Olley-Pakes
methodology controlling for sub-industry specific demand and price shocks
as suggested by De Loecker to calculate TFP of firms in food-processing
industry. We detected that in the majority cases NTMs are associated with the
negative impact on firm’s productivity. Moreover, NTMs on both output and
input are associated with the negative impact on firm’s productivity if a firm is
specialized in producing only one good and if it has employment more than
ten. We find that NTMs on input are associated with the positive impact on

labor productivity based on output.
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Chapter 1

INTRODUCTION

The discussion of the effect of tariff and non-tariff measures on firm’s
productivity and, overall, on economic growth is the subject of rather wide
speculation. Eventually, different restrictions are important tools in international
trade negotiations. Trade restrictions might be an indicator for political and
economic course in states. Implementing tariff or non-tariff measures could also

be a significant sign of relations between different countries.

Non-tariff measures (NTMs) are usually defined as a protectionist tool in trade
relations, which implies non-ptice or/and non-quantity bartiers. In words, of one
syllable it means that domestic firms in order to export their goods have to
comply with specific non-tariff requirements of the country-importer. Movchan
and Shportyuk (2015) defined NTMs as “measures, other than tariffs, which are
tightly connected with state (administrative) activity and influence prices, quantity,
structure and/or direction of international flows of goods and setrvices as well as

resources used to produce these goods and services”.

According to Movchan and Shportyuk (2015), Ukraine’s history of NTMs system
has experienced several noticeable transformations over the past two decades.
First changes of NTMs took place when the Soviet Union was collapsed and
Ukraine received its independence and sovereignty. Then our country became a
member of the World Trade Organization and, therefore, new standards of
NTMs were introduced, particularly in terms of technical restrictions. Finally,
moving to the European vector of development and signing the Ukraine-

European Union Association Agreement implies changes in NTMs.



In academic literature it is well-known that trade liberalization has a positive
impact on both firm performance and the economy (Melitz, 2003; Pavenik, 2002;
Amiti & Konings, 2007; Edwards, 1998). Over the recent years international
trade drastically moved from tariff barriers to non-tariff measures (NTMs). On
the one hand, NTMs plays the role of protectionism instrument as it should be
by the definition. It is widely known, that NTMs eventually increase the firm
production costs. On the other hand, NTMs could improve the quality of

imported goods.

In thesis we consider food-processing industry as one that is highly regulated
using NTMs because of the food safety issue. Moreover, according to the
World Trade Organization (2012), the popularity of NTMs caused by food
safety issue and concerns about sustainability of the environment. However, it
is claimed that if in developed countries NTMs do not lead to any significant
harmful effect, on the contrary, developing countries might face rather
negative impact on trade. The influence of NTMs might be very controversial.
The usage of NTMs could lead to a certain decrease in import and increase in

domestic prices.

According to the Organization for Economic Co-operation and Development
(2012), food-processing industry constitutes 20% of total manufacturing in
Ukraine. Moreover, production is especially successful in dairy sector, vegetable
and fruit processing etc. The impact of NTMs on firm’s productivity should be
investigated, since food-processing industry is so important for our country as a

whole.

Usually, country regulates import using NTMs through two ways (WTO terms):
imposing sanitary/phytosanitary measures (SPS) and introducing technical

barriers to trade (ITBT). Both of these trade restrictions have an eventual impact



on food-processing industries. Movchan and Shportyuk (2015) made the analysis
of NTMs, which is present in Ukrainian legislative system. The results of this

analysis are presented in Table 1.

Table 1. NTMs regulation in Ukrainian legal system.

Type of NTMs Ukrainian legislation

Veterinary Control Law on Veterinary Medicine

Sanitary Control Law on Food Safety

Phytosanitary Control Law on Quarantine of Plants

Ecological Control Law on Environment Protection

Mandatory Certification Orders of State Committee on Technical

Regulation and Consumer Policy on List of
Products of Mandatory Certification

Otrders of State Standardization Office on
List of Products of Mandatory Certification
Source: Movchan & Shportuk (2015)

Total Factor Productivity (TFP) could be considered as the most reflective
variable that responds to changes in NTMs. Furthermore, TFP is often seen as a
true mover of growth within every economy. Our main hypothesis is that there is
a tangible impact of NTMs on TFP. We might also suggest here that for small
firms the effect is negative, while for larger manufacturers the impact of NTMs

on TFP could be positive.

The empirical research was conducted on the firm-level data from 2004 to 2009.
We made estimation not only of TFP in revenues, as it is usually done in many
scientific papers, but also TFP in quantities. TFPR approach might disturb
estimation of physical productivity and firm-level prices as well (Eslava et al.,

2013).



The paper is organized according to the following structure. In Chapter 2
analysis of the literature with theoretical and empirical evidence was stated. In
Chapter 3 we described the general methodology used in our empirical
analysis as well as specific methods used for estimating the effect of NTMs on

tirm’s productivity. In Chapter 4 the main empirical findings were presented.



Chapter 2

LITERATURE REVIEW

The relationship between NTMs and firm productivity has been the subject in
many scientific researches. According to Gardner (2003), the main NTMs
benefits are the reduction of low-quality food consumption and, thus, consumer
protection, removal of asymmetric information problem etc. However, we can
add here that NTMs could also increase competition among producers, which
also improves the quality of goods. In addition, NTMs cause supplementary costs
of controlling and monitoring food-processing industry by the governmental
authority. Moreover, NTMs can impose additional costs as suppression of low
quality products, implementation of new regulations etc. In Ukraine the intensity
of usage of NTMs increased in 2001-2003 and reduced sharply in 2008-2009,
following Ukraine’s membership to the WTO.

Trade liberalization is one of the key trends around the world during last decades.
Consequently, pure tariff restrictions are less used as an element of protectionism
policy and, therefore, NTMs are widespread tools in current time. According to
empirics, one of the main impacts of trade liberalization on firm’s behavior are
observable prices, which are set in order to be as much closer as it is possible to
marginal costs. Moreover, there are findings that support the idea that imported
goods might discipline the behavior of national manufacturer (Levinsohn, 1993;
Harrison, 1994; Roberts and Tybout, 1996). Bodenstein et al. (2003) found that in
transition countries governments tended to simultaneous increase of NTMs and

capital control.



We should add that evaluation of trade policy is a topic of various papers.
However, the procedure of measuring trade policy is a hard methodological and
even theoretical question. For example, Baldwin (1989) claimed that there are two
major ways for estimating trade barriers — by incidence and by outcome. Both
these approaches have positive and negative sides. Estimation of trade barriers
using incidence-based approach implies measuring trade policy by straightforward
estimation of the policy tools and instruments. For instance, simple counting the

amount of N'TMs is already one of the illustrations of incidence-based approach.

However, such direct and trivial approach cannot be used in cross-country
comparison, since it is well-known that less-developed countries (LDCs) have a
tendency for setting various tariffs, especially NTMs for imported goods.
Outcome-based method for estimating trade policy implies evaluating the
difference between deviations of the actual outcome and the hypothetical
outcome without the impact of trade barriers. Therefore, both price and trade

flow could be treated as actual and estimated outcomes.

TFP is a widely used indicator of firm productivity. According to Comin (2006),
TEP is defined as the share of output which could not be explained by the
amount of inputs in production process. Thus, studying and estimating TFP is an
important part of evaluation and interpretation of firm’s growth and fluctuation
in the current state. Also TFP may be used for forecasting procedures in order to

determine the direction of future development of the firm.

Solow residuals are the common measurement of TFP and, moreover, TFP could
be estimated using the country-level data and firm-level data as well. However,

according to the literature analysis, Solow residual might measure TFP growth as



long as the production function is neoclassical, growth rates of all inputs are

measured precisely and perfect competition is observable in inputs markets.

Solow (1956) stated that the growth in income per capita in an economy in the
long-run perspective is determined by the growth of TEFP. It was also defined that
cross-country technological differences lead to distinctions in income per capita.
Moreover, there are plenty of evidences that the rupture in income per person
between rich and poor countries is caused by the differences in TFP growth
(Klenow and Rodriguez-Clare, 1997; Hall and Jones, 1999). Technological
differences and efficiency in using these technological forces are main grounds

for cross-country differences in TFP growth.

In academic literature there is the distinction between two different types of firm
productivity: physical productivity (TFPQ, where QQ means “in quantities”) and
revenue productivity (TFPR). As a rule, (Eslava et al., 2013) scholars prefer to
measure firm productivity through TFPR, since firm-level deflators are often not
available. However, this approach potentially discomfits physical productivity and
firm-level prices. Moreover, using TFPR might be misleading to endogeneity of

firm-level prices.

Foster et al. (2008) claim that TFPQ “reflects dispersion in physical efficiency and
possibly factor input prices”. Basically, TFPQ is a measure of producer’s average
costs per one unit of good. In later papers Foster et al. (2016) define physical
TFP as “ratio of the plant’s output quantity in physical units to its inputs, where
the inputs are the standard composite index of labor, capital, and intermediates
weighted by their respective output elasticities”. Moreover, estimated TEFPQ

should have explanatory power over prices.



According to Eslava et al. (2013), TFPR is quite “standard measure of revenue
productivity”. Researches usually used TFPR when price-level prices are not
tangible in the datasets. TFPR is calculated as “the output measure plant-level
revenue divided by sector-level price indices and using as the material measure
plant-level expenditures on material divided by sector-level materials price
indices”. However, as authors claim, it is still unknown what are the actual size
and the direction of the bias in measurement of revenue productivity. Moreover,
endogeneity of firm-level prices and the fact that they can reflect different

direction effects, make TFPR sometimes difficult to interpret.

The literature analysis demonstrates the existence of researches, the main goal of
which was to find a relationship between productivity level and NTMs. One the
one hand, there are a lot of studies, which detected a particular positive effect of
tariff deregulation on productivity (Schor, 2004; Amiti and Konings, 2007;
Balakrishnan et al., 2000; Pavcnik, 2002; Hay, 2001; Krishna and Mitra, 1998).
However, on the other hand, there is an obvious lack of studying the effect of

NTMs on firm-level productivity (Shepotylo and Vakhitov, 2015).

Looi Kee et al. (2009) claim that one of the most difficult questions in trade
barriers studying is measuring of trade policy procedure. Mentioned authors
estimated ad-valorem equivalents (AVE) of NTMs for each country depending
on the specific tariff line level. Scholars empirically proved that countries with
lower GDP not only demonstrated more restrictive trade behavior, but more

measures on their exports as well.

In our opinion, such results are absolutely logical, since poor countries more
often use protectionism policy in order to defend their own producers. Other

interesting empirical finding shows that the existence of NTMs makes a



significant contribution to a substantial fraction of trade restrictiveness
throughout states. Moreover, on average, NTMs add supplementary almost 90%
to the total restrictiveness caused by protectionism policy of the state. According
to the data, researchers also concluded that in 34 countries (out of 78), NTSs are
more restrictive tools than pure tariff barriers. Eventually, the main conclusion of
debating research might be the absolute importance of NTMs instead of tariff

regulations.

Disdier et al. (2008) analyzed the impact of NTMs in countries-importer on
bilateral trade flows. Scholars decided to consider SPS and TBT in members of
Organisation for Economic Co-operation and Development (OECD). The main
results of the research defined in general negative effect of SPS and TBT on trade
in agricultural sector. However, authors also showed that OECD countries as
exporters to other OECD members basically were not influenced by those
NTMs. Another interesting conclusion of this research is that developing
countries, which export goods to OECD, are significantly and negatively affected

by these restrictions.

Another important result of this studying implies that quite a negative impact of
SPS and TBT is even more significant if the focus is on export to the EU
countries. Despite the fact that in general EU countries declare lower SPS and
TBTs than OECD members, in particular these NTMs are more trade-resisting
than in OECD space. Authors claim that NTMs should not be treated as
absolutely evil trade phenomena. Firms in economically developed countries can
easily follow the NTMs and successfully export goods. However, enterprises in

developing countries might find following N'TMs as an obstacle.



Chapter 3

METHODOLOGY

Testing the hypothesis includes next steps: 1) extract firms operating in food-
processing sector on a 6-digit level according to State Classifier of Products and
Services; 2) calculate average price for each firm in each year (sorting by United
State Register of Enterprises and Organizations of Ukraine); 3) use constant
elasticity of substitution (CES) system for constructing unique deflated price
index for each firm in each year; 4) adjust inputs by deflated price index
(preparation for TFPQ) estimation) and by deflators from State Statistics Service
of Ukraine (TFPR); 5) measure TFP and then TFPQ/TFPR with estimation of
production function; 6) regress separately TFPQ) and TFPR on NTMs.

The original firm-level dataset were raw, meaning that we had an unique “id” of
firms, but the produced output was not aggregated in a proper way. Basically, we
had to aggregate all firm’s product to 6-digit codes. Results of this procedure gave
us the opportunity to divide all firms into several groups (e.g. meat and fish

products, fruit and vegetables etc.).

We estimated the production function for each food-processing industry using
Olley-Pakes methodology (Olley and Pakes, 1996) controlling for sub-industry
specific demand and price shocks as suggested by De Loecker (2011) to

calculate TFP of firms in food-processing industry.

In our research we have decided to choose the methodology introduced by
Eslava et al. (2013) and aimed to measure TFP in quantities or physical
productivity (TFPQ). TFPQ could also be defined as a specific firm-level

deflator. Eslava et al. claim that “TFPQ) estimates are constructed using the factor
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elasticities estimated using downstream industry demand to instrument inputs,
while plant-level demand estimation uses TFPQ as an instrument”. Thus, TFPQ
measure should be higher correlated with TFP estimates using different measures
of the factor elasticities. Researchers estimated total factor productivity for plant 7

in year #as the residual from a production function:
Vie = Kif (LicHi)PEL M Vie )

Yi; is output, Kj; is capital, L;; is total employment, Hj; is hours per worker, Ej; is
energy consumption, M;, are materials, and Vi is a productivity shock. Then

TFPQ was estimated in the following way:
TFPQ; = logYy — alogK; — B(logLy + logHy) — ylogEy — plogM;, 2

where a, B, y and ¢ were defined as the factor elasticities for capital, labor hours,
energy, and materials. In our case we do not have variables stated for hours per

worker and energy consumption. Thus, our production function is the following:
Yie = Ki%LitﬁMg;Vit €)

Eventually, TFPQ was estimated in the following way:
TFPQ; = logY; — alogK;. — BlogLi — ylogE; — plogM;, )

The next step is to use CES system for constructing unique deflated price index
for each firm. Thus, we should introduce here CES demand system (Shepotylo
and Vakhitov, 2012):

Yie = Yot &)aseXp(Slt) o)

11



where Yy defines the total expenditures on goods produced by manufacturing
industry s, in which firm 7 operates in year # Basically, in our case manufacturing
industry is the same for all firms. p;; is an industry-wide price at time 7% & states a
demand shock that is not observed. Sigma is an elasticity of substitution the value

of which we have to take as assumption.

Demand and price shocks were defined using variation in sub-industry output
at time 7 and time fixed effects. Under the assumption of CES demand system,
unobserved prices are captured by aggregate demand and also by the variation
in inputs. We should add that each unobserved price also does not reflect
technological discrepancies within an industry. Calculation of CES indices is

crucial step for TFPQ estimation.

NTMs were calculated according to the methodology as in Movchan et al. (2015).

The procedure of calculating NTM intensity index is the following:

YL (UM Z§=1 NTMjj¢) ‘
NJEN IM;, ©

NTM, =

In the formula (6), NTM index is basically the share of cases when the pre-
selected NTMs were actually applied to the given number of tariff lines, where

N states for the total amount of tariff lines, and | is a total amount of
considered types of NTMs. IMj, is the total amount of imported to Ukraine
product 7 at time 7 and NTM;j, is a dummy variable that is one, if a type j of

NTMs is applied to a tariff line 7 at time 7 and, consequently, zero otherwise.

12



Since the data includes 4-digit Harmonized System (HS-4), it is possible now to

modify (6) and compute import-weighted measures of NTM intensity:

N
oS My X NTM; 1)

NTM,"* = @

N
Npsal 227> IMi
The same procedure was implied for calculating export-weighted measures of

NTM intensity. Overall, the final regression is the following

log¥; — alogK, — BlogLy — ylogEy — @logM;, = NTM,"™™*  (8)
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Chapter 4

DATA DESCRIPTION

In our empirical research, we make use of the unique data of Ukrainian firms in
2004-2009. The database came from several statistical records submitted annually
to the State Statistics Service of Ukraine by all manufacturing and services firms
in Ukraine between 2004 and 2009. The assembled data refer to the next
statistical statements: Financial Results Statement, Balance Sheet Statement,

Enterprise Performance Statement, Sectoral Expenditures Statement.

Original dataset containes the statistical information about firms from different
industries. Overall, we get rid of firms that were operating in other industries,
which are different from food-processing. In our dataset, which contains only

food-processing firms, we have 8 groups per each year:

e meat and fish products (NACE 151&152),

e fruit and vegetables (NACE 153),

e vegetable and animal oils and fats (NACE 154),

e dairy products (NACE 155),

e grain mill products, starch products (NACE 150),
e prepared animal feeds INACE 157),

e other food products (NACE 158),

e beverages (NACE 159).

Originally for each year we have three separated dataset, collected independently
from each other. Naturally, it was quite an obstacle. However, in all datasets we
have code for each firm, which corresponds to the United State Register of

Enterprises and Organizations of Ukraine. It means that it is possible to construct

14



one general dataset. We should add here that the original dataset and the number
of observation changes according to the steps that were described in Chapter 3.
During the first stage we aggregate all produced output to 6-digit codes. Before
following this procedure, we had the data sample as illustrated in Figure 1.
According to the Figure 1., in 2004 the dataset contains 13,568 firms operating in
food-processing industry, in 2005 — 12,599 firms, in 2006 — 11,976 firms, in 2007
— 9,579 firms, in 2008 and 2009 — 10,271 and 7,958 firms, correspondently. Since

the data belong to the long type, the number of observations is much bigger.

16000
14000
12000
10000
8000
6000
4000
2000

0

2005 2006 2007 2008 2009

Figure 1. Firms with 6-digit production codes in the dataset.

One of the main variables in our empirical analysis are firm’s revenue, prices and
output produced by each firms (see Table 2). The minimal values of all these
three main variables are zero, since not all the firms operate in each year. Other
firms just shut down as it may be concluded from the Figure 1. A significant
decline in the number of firms in food-processing industry were detected just
before the Great Recession in 2007 and after it in 2009. However, as can be seen

in Table 2, the variation of average prices is not large in comparison with output
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produced and revenues. Increase of inflation might be one of the reasons of such

significant variation in revenues, since these values are not adjusted by inflation.

However, for estimation TFP proper adjustment is done.

Table 2. Mean values of firms output, prices and revenues.

Year
2004
2005
2006
2007
2008

2009

Firms
13,568
12,559
11,976
9,579
10,271
7,958

Output produced
377.89
384.04

1,233.58
1,825.27
1,900.19
2.434.72

Prices

5.33
5.28
4.71
5.30
6.72
7.73

Revenue
677.56
907.19

1,104.65
2,055.51
2.435.42
3,746.05

Since we have different food-processing groups, it is interesting to see what is the

percentage each group contains in each year (see Table 3).

Table 3. The shares of firms in each food-processing sector.

Year

151
153
154
155
156
157
158
159

2004

23.6%
2.5%
10.6%
3.6%
18.9%
17.7%
19.4%
3.8%

2005

21.9%
2.6%
10.5%
3.3%
17.4%
22.2%
18.9%
3.3%

2006

21.5%
2.5%
10.1%
3.0%
17.0%
23.7%
18.8%
3.4%

2007

21.4%
2.3%
9.1%
3.0%
15.1%

25.9%
19.7%
3.5%

2008

21.2%
2.6%
9.4%
2.8%
15.1%

25.9%
19.5%
3.5%

2009

20.7%
2.7%
9.2%
2.8%
14.4%

27.2%
19.0%
3.9%

As we can see from the Table 3, the amount of firms which produced meat and

fish, were slightly higher in 2004 than in other years. In 2009 the firms in meat

and fish production were the lowest in comparison with other years. Despite the

fact that we can observe the diminishing amount of firms operating in this sectof,

the distribution of firms is more or less stable over the years, since the highest

16



amount is 23.6% and lowest is 20.7%. If we take a look at firms being involved in
fruit and vegetable production, we can see that the deviation through years is
really small, since the lowest amount of firms in this sector is 2.3% and the
highest is 2.7%. However, in the sector of fruit and vegetables production the

amount of firms are not stable and we cannot observe any trends.

A different situation is in the production of vegetable/animal oils and fats, since
in this case the amount of firms operating in this sector decrease and the trend is
perfectly observable. In this sector the lowest amount of enterprises is 9.2% in
2009 and the highest amount was observed in 2004 (10.6%). The same situation
is observable in the sector of dairy production, which is very important for
domestic enterprises. In this sector the share of firms which operate in dairy

sector has been diminishing over years.

The highest amount of firms in this sector was in 2004 and the lowest in 2008
and 2009. Sector “156” which states for grain mill and starch production shows
the diminishing amount of operating firms. Moreover, we can see that this
decrease is quite intensive, since in 2004 the share of firms measures as almost

19%, in 20006 it is already 17% and in 2009 — 14.4%.

The share of firms involved in prepared animal feeds production increases from
year to year. As we can see from Table 3, the highest share of enterprises in this
sector was in 2009, which is the last year observed. The lowest share is 17.7%
(2004). Thus, in this sector the increasing trend is present, meaning that over
years more domestic firms were involved in production of prepared animal feeds
from 2004 to 2009. The share of firms involved in other food production varies
over years. The lowest amount of enterprises in this sector was observed in 2006

and the highest — in 2007, meaning that some shock is present since the

17



difference between two years is so significant. The share of firms producing
beverages slightly varies over times. The lowest share of firms operating in this
sector was in 2005 (3.3%) and the highest — in 2009 (3.9%). Overall, we can see
that a significant amount of firms operate in production of meat and fish,

prepared animal feeds, grain mill and starch products, other food products.

After the first preliminary results we noticed that the dataset contained extreme
outliers. For solving this problem and reducing volatility, we decided to
implement top coding procedure in order to replace outliers with values of tails at
the level of 5% and 95%. After implementing this procedure CES indices were
calculated as a part of preparation of TFP estimation. As mentioned above, some
firms were not producing anything in some years, meaning that it is impossible to
obtain CES for some firms in some years. Consequently, the number of firms in

dataset was decreased.

The final dataset contains 9,983 firms. In 2004 we obtained 6,246 firms, in 2005 —
5,911 firms, in 2006 — 5,951, in 2007 — 5,627 firms, in 2008 — 5,078 and, finally, in
2009 — 5,078. Again, since our data are the unbalances panel type, it is clear that
each firm did not operate in each year. In average, each firm operates 11 months

per year. Overall, the detailed descriptive statistics is available in the Table 4.

Table 4. Mean of main variables in the final dataset.

Year Employment Output Material Material Capital
cost investment
2004 83 10,096.5  6,265.7 1,607.55 2,817.75
2005 87 12,379.3  7,957.79 1,996.07 3,437.27
2006 86 13,640.9  8,198.97 2,531.85 3,847.42
2007 93 20,516.7  12,299.51 4,209.28 5,877.01
2008 93 29,1411 17,373.79 0,672.26 7,628.96
2009 88 33,177.7 19,437.19 5,096.91 8,450.87

18



As can be seen from Table 4, all variables contain increasing values. However, we
can see that the average value of employment varies from 2004 to 2009. We
should add that all values are not adjusted by inflation, which might be one of the
explanation of increasing values. We also can take a look at share of firms
operating in different food-processing sector. The results of this analysis are

presented in Table 5 below.

Table 5. The shares of firms in each food-processing sector after top coding.

Year 2004 2005 2006 2007 2008 2009
151 16.6% 17.0% 17.7% 19.0% 19.3% 18.8%
153 5.7% 5.7% 6.0% 5.4% 5.4% 5.5%
154 6.0% 5.7% 5.5% 6.0% 6.0% 6.2%
155 9.2% 8.8% 8.8% 8.0% 7.5% 7.3%
156 12.3% 12.8% 12.3% 11.9% 11.7% 11.1%
157 3.6% 3.3% 3.3% 3.2% 3.3% 3.5%
158 33.4% 33.8% 33.6% 33.8% 34.0% 34.7%
159 13.2% 12.9% 12.9% 12.7% 12.8% 12.8%

As we can see from Table 5, the biggest share of firms operates in food-
processing sector, which produce other food products. Also a lot of firms are
involved in production of meat and fish, grain mill and starch products and
beverages. The most significant share of firms operating in beverages production
was observed in 2004 (13.2%) and the lowest — in 2007 with the share 12.7%.
The sector of other food production contain, as mentioned above, the biggest

share of firms.
The most significant share of firms operated in 2004 and the least significant in

2004. Sectors “153”, “154” and “157” have a similar tendency in increasing the

amount of operating firms from 2007 to 2009. Firms involved in meat and fish
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production varies over years: the highest amount of firms in this sector was

detected in 2008 (19.3%) and the lowest — in 2004 with the share of 16.6%.

It is also interesting to see whether firms produce only one particular product or
they are multi productive. Overall, we have detected that in 2004 51% of all firms
produce only one product and, therefore, 49% produce more than one product.
In 2005 the shares of firms that produce only one product and more than one
product are the same. In 2006 the share of firms that produce only one product is
higher than in 2004 and 2005, and it is equal to 56%. The share of firms that

produce more than one product in 2006 is 44%.

In 2007 the share of firms that produce only one product increases by 1% to
57%. Therefore, the amount of food-processing firms that produce more than
one product is 43%. In 2008 the share of firms are the same as in 2007. Finally, in
2009 the share of firms which produced one product is 56% and the share of
firms that produced more than one product is 44%. As we can see in all tangible
years the share of firms that produced only one product is higher. Firms in our
dataset could be defined as importers and/or exporters. In the Table 6 we can

observe how many firms from our dataset are importers.

The bigger amount of importers operates in production of beverages, other food
products, meat and fish, fruit and vegetables, dairy. When we say that a firm is an
importer we mean that in order to produce something the firm has to import
particular inputs. The least the amount of firms is importers if they are involved
in production of vegetable/animal oils and fats, prepared animal feeds and grain

mill and starch products.
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Table 6. Firms-importers in the final dataset.

Year 2004 2005 2006 2007 2008 2009
151 119 139 126 140 144 114
153 103 104 102 104 97 99
154 48 48 57 63 72 75
155 121 103 86 94 84 80
156 95 84 73 87 108 95
157 31 29 29 34 32 43
158 301 297 307 308 286 273
159 226 228 207 210 200 183

N 1,044 1,032 1,007 1,040 1,023 962

We think that this distribution is quite clear, since all inputs for vegetable oils and
similar products can be found in Ukraine or producer simple does not need any
imported substitution for production. In our dataset we have NTMs imposed on
imported goods. Following the same logic, we can define firms-exporters from

our final dataset (Table 7).

Table 7. Firms-exportters in the final dataset.

Year 2004 2005 2006 2007 2008 2009
151 119 140 127 140 144 114
153 104 104 103 104 97 99
154 49 50 57 64 72 7
155 124 104 88 94 84 80
156 96 85 74 88 108 95
157 31 29 29 34 32 43
158 307 299 310 311 286 273
159 231 230 227 210 200 183

N 1,061 1,041 1,015 1,045 1,023 962
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From the Table 7 we can observe that the majority of firms-exporters operate in
production of other food, beverages, meat and fish, fruit and vegetable and dairy
products. Also we can conclude that firms involved in production of vegetable
and animal oils/fats, grain mill and starch products and prepated animal feeds

export less.

Now we can see in more details on NTMs data and its connection with food-
processing sectors that we defined. NTMs were calculated according to the sector
in which firms operate. Moreover, we can observe not only NTMs, but also
NTMs on input for firms-importers and NTMs on output for firms-exporters.
The average information is presented in the Table 8. As we can see, extreme cases
of volatility are not present in our NTMs data. The higher the value is, the more

NTMs are imposed on product.

Table 8. NTMs for KVEDs.

Year Mean Standard Deviation Min  Max
2004 36.58 11.60 14.43  58.28
2005 40.30 9.60 2328 56.35
2006 39.58 10.08 20.68 59.22
2007 38.44 10.20 22.53  54.67
2008 40.88 11.03 19.61 57.76
2009 30.66 7.56 20 48.40

As stated, we also have NTMs on imported inputs and on exported output. The
information about these data you can see in Table 9 and Table 10. For TFPR
estimation we took deflators from State Statistics Service of Ukraine. Overall, rich
data gives us an opportunity to check out the hypothesis about impact of NTMs

on firm’s productivity.
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Chapter 5

EMPIRICAL RESULTS

Before estimating the production function, we calculated CES indices for each
firm from 2004 till 2009 years. CES indices are essential in order to obtain TFPQ
ot, in other words, we use CES indices as a firm-level deflator for the own-

produced output. After calculation we got the following results (Table 11).

Table 11. CES indices.

Year CES Standard Min Max
indices Deviation

2004 3.05 5.33 .00021 150.51
2005 3.15 6.24 .0005 200.58
2006 3.13 6.94 .000014 262
2007 3.98 25.57 .000035 1,858.66
2008 4.98 17.56 .000129 1046
2009 6.14 24.57 .000026 1468

Each firm has its own CES index in each year. Using CES indices we deflated
output for further TFPQ estimation TFPQ. Overall CES as firm-specific deflator
does not vary significantly over time. However, we observed dramatic increase of
CES index from 2007 to 2009. For TFPR estimation we used price deflators for

food-processing industry from State Statistics Service of Ukraine.

After collecting the residuals, we estimated production function with deflated
output (see Table 12). As we can see, coefficients of variables that state for the
amount of employment and material costs of firm are statistically significant for
every food-processing industry in our sample. It is quite logical that the sign of
coefficients is positive; meaning that the increase in employment and material is

associated with the increase in firm’s productivity. Moreover, coefficients of
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material costs are also significant in economic terms. Statistically significant
coefficient has variable “capital” for firms in food-processing sector of beverages
production. However, it is also has an unexpected negative sign of the coefficient.
The coefficient of capital is also negative for meat and fish production,
production of animal oils and fats. But those coefficients are not statistically

significant.

Table 12. Production function estimation using deflated output.

In(capital) In(employment) In(material costs)

-.001 309kF* 646FF*
Meat and fish products (046) (.029) (.023)
Fruits and vegetabl 032 2207 o
ruits and vegetables (.046) (078) (.042)
, , -.0607 187+ 692%%K
Animal oils, fats (0723) (062) (.041)
Dairy products 010 s T
fy produ (.056) (.050) (:038)
Grain mill and starch .052 2T75%HE 628%F*
products (.0503) (.038) (:027)
_ 165 224 OOTHFE
Prepared animal feeds (127) (074) (.045)
049% 379k 522K
Other food products (0214) (.030) (.023)
ever _079* D70%** OOTFFE
everages (.044) (.041) (031)

%5 < 0.10, % p < 0.05, #* p < 0.01

We also estimated production function using output deflated by CES (see Table
13). The first difference between TFPR and TFPQ is that in the second case
variable “employment” became more statistically and economically significant.
However, as we can see, material costs in TFPQ seem to be more economically

significant than in TFPR.
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Table 13. Production function estimation using output deflated by CES.

In(capital) In(employment) hl(réz’tt(;ﬂal
R T
Fruits and vegetables -005 350 792k
(:165) (121) (.109)
Animal oils, fats 217* 824K 3148%
’ (161) (187) (106)
Dairy products ~053 A31Hex 75k
(:085) (133) (074)
Grain mill and starch 166%* 579k 491 kK
products (.080) (074) (047)
Prepased sl feds (5 g Toss)
.006 288k 7 g
Other food products (063) 07 e
Beverages 060 239% 794k
(085) (128) (068)

* < 0.10, # p < 0.05, ¥ p < 0,01

The next step is to use different specifications for determining whether NTMs
has any statistically significant effect on firm’s productivity. First of all, we
estimated so call “base” TFPR and TFPQ, meaning that we use the data for firms
from the whole final dataset without any differentiation for size or production

one gOOd or more than one.

For final specification we use NTMs on output, NTMs on inputs. Also we use
the variable “MFN”, which states for tariff measures on imported or exported
input or output. Other important variables define whether firm is exporter or
importer. In the final specification we control exit of firms and entry in the food-
processing industry. In Table 14 we presented results that describe the impact on
firm’s productivity is associated with NTMs and other variables. Specifications (3)

and (4) were estimated on firms that produce only one particular food product.

25



Table 14. Effects of NTMs on firm’s productivity.

) P) 3) @
TFPR  TFPQ  TFPR (mono) TFPQ(mono)
In(NTMs on inputy  0.110 -0.228 0.048 -0.9625%*
0.071)  (0.198) (0.120) (0.214)
In(MFN oninput) ~ -0.365%  -2.596%%* 0.715* 0.463
(0.156)  (0.524) (0.332) (0.472)
In(NTMs on output) ~ 0.016 1,006+ 0.244 -0.485
(0.080)  (0.208) (0.156) (0.269)
In(MFN on outputy ~ -0.001  -1.033* 0.183 0.154
0.096)  (0.445) (0.140) (0.231)
exporter 0.152%k%  (.138* 0,219k 0,234k
0.019)  (0.063) (0.033) (0.065)
importer 0.043* 0.030 0.039 -0.037
(0.018)  (0.040) (0.029) (0.049)
exit 0.184%k% (294K 0.120 0.246%*
0.032)  (0.062) (0.065) (0.092)
entry 0.198%% 0.107* 10.226%%* -0.209%
0.027)  (0.050) (0.052) (0.068)
N 28,810 18,396 8,722 8,152

%5 < 0.10, 7 p < 0.05, ¥ p < 0.01

As we can see from the Table 14, NTMs on input are associated with rather
negative impact on firm’s productivity in case of TFP in quantities estimation and
if firm produces only one product. Also we noticed that tariff equivalent MEFN is
associated with negative influence on firm’s productivity. Especially in the basic
case of TFPQ when the coefficient is highly economically and statistically

significant.

An interesting result was obtained regressing NTMs on output on TFPQ,
because the coefficient of this variable is not only statistically significant, but with
a positive sign as well. This means that imposing NTMs on output might lead to
the increase in firm’s productivity. The explanation of this result can be the

following: when the producer follows all requirements associated with N'TMs, it
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has an opportunity to increase its productivity. It is interesting that this effect
does not depend on the firm’s size. Moreover, in this specification variable
“exporter” is statistically significant as well and has also a positive sign of the
coefficient. The coefficient of this variable is statistically significant in all
specifications. We can assume that if a firm is involved in export activity it could
have higher productivity. However, the causality in this case is not so straight,
because then we should answer the following question: firm is more productive
because of being an exporter or vice versa? We can assume that only after
achieving a particular level the firm can consider the opportunity to become an

expor ter.

Another interesting outcome, according to the Table 14, states that if firm
produce one food product (4™ specification) it is more sensitive to the impact of
NTMs on input. The sign of the variable coefficient “NTMs on input” is negative
as well for firms that are not specialized in one good production, but now this
result became statistically significant. Overall, the main conclusion that could be
done from the Table 15 is that NTMs are rather associated with the negative

impact on firm’s productivity.

As we mentioned, the previous specification does not include any size
differentiation between firms. In Table 15 we can observe the impact of NTMs
and other variables on firm’s productivity, which are defined as “big”. By big
firms we mean the ones that have the amount of employment more than ten
people. In our dataset 53% of all firms are the big ones, and, correspondently,

47% - have less than ten people in staff.
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Table 15. Effects of NTMs on firm’s productivity depending on size.

@) @ ) “4)
TFPR TFPQ TFPR TFPQ
(big) (big) (mono & big) (mono & big)

In(NTMs on input) 0.01 -0.062 -0.073 0916
(0.066) (0.230) (0.103) (0.242)
In(MFN on input) -0.222 -3.336" -0.452 1.042"
(0.160) (0.548) (0.296) (0.504)

In(NTMs on output) 0.031 1.103™ 0.222 -0.947
(0.075) (0.233) (0.139) 0.274)
In(MFN on output) -0.064 -1.210° -0.158 -0.075
(0.092) (0.485) (0.092) (0.251)

exporter 0.133™" 0.131° 0.163™ 0.217"
(0.0106) (0.065) (0.027) (0.07)
importer 0.04 0.029 0.009 0.003
(0.017) (0.042) (0.026) (0.048)
exit 0.067 0.252" 0.161° 0.326

(0.034) 0.071) (0.076) (0.135)

entry -0.145" -0.069 -0.097 0.172"

(0.03) (0.057) (0.052) (0.081)
N 20,224 14,437 5,583 5,344

%5 < 0.10, 7 p < 0.05, ¥ p < 0,01

Specification (1) contains the estimation of TFPR on NTMs and other variables
for big firms. In this particular specification NTMs are not associated with any
negative or at least statistically significant impact. However, in the second
specification we can see that tariff equivalent has somewhat negative and
statistically significant impact on firm’s productivity that was estimated using
TFPQ. The coefficient of this variable is not only statistically significant, but
relative to other coefficients, highly economically significant. We found here a
convincing evidence of the negative impact of tariffs imposed on input of firm’s
productivity. This result is in many other academic papers (e.g. Loo Kee et al.,
2009). Also we can conclude that NTMs imposed on output are associated with
somewhat positive effect on firm’s productivity as TFPQ. The coefficient of

variable “exporter” is statistically significant and positive as in TFPR case. The
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third and fourth specifications describe the relation between NTMs on firm’s
productivity when two conditions are hold: firstly, a firm produces only one
good, and, secondly, its employment is more than ten people. In this case NTMs
on input have rather negative impact on firm’s productivity. The same effect has

NTMs on output for firm’s productivity.

Another measurement for productivity is labor productivity that was defined as
adjusted by the inflation difference between output and material costs to
employment. Basically, this variable states for value added per worker (variable
“VAR”). We have another variable for measuring labor productivity. It is labor
productivity based on output (“LPQ”). After calculating these variables we run
regressions that define the relation between labor productivity measures and

NTMs. The results are presented in the Table 16.

Table 16. Effects of NTMs on labor productivity.

@ @ B) @
VAR LPQ VAR (big) LPQ (big)

In(N'TM:s on input) 0.168 0.330" 0212 0.253*
(0.113) (0.103) (0.109) (0.093)
In(MFN on input) 0.101 0.121 -0.096 -0.054
(0.253) (0.205) (0.275) (0.199)
In(N'TMs on output) 0.260 0.227 0217 0.098
(0.138) (0.120) (0.143) (0.108)

In(MFN on output) -0.098 -0.282° -0.123 -0.350°
(0.121) (0.118) (0.115) (0.110)

exporter 0.244° 0295 0216 0.229"
(0.032) (0.027) (0.0301) (0.024)

importer 0.128° 0.146™ 0.091° 0.106"*
(0.029) (0.025) (0.027) (0.022)

exit 0.144° -0.125" 0.009 -0.2107

(0.04) (0.036) (0.046) (0.039)

entry -0.338™ -0.391" 0.2467 -0.3417

(0.038) (0.034) (0.042) (0.038)

N 30,878 32,990 20,035 21,213

%5 < 0.10, ¥ p < 0.05, ¥ p < 0.01

We found that NTMs on input are associated with the positive impact on labor

productivity based on output. This result is the same for labor productivity based
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on output in firms with employment more than 10 people. However, we did not
find any impact of NTMs on output of labor productivity. We should add here
that variable “exporter” has both positive and statistically significant coefficient in
specification with value added per worker and labor productivity based on
output. The same result can be made for the variable that defines a firm as an
importer. Overall, we can conclude that firms-exporters and firms-importers have

significantly higher productivity.
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CONCLUSION

The paper investigates the impact of NTMs on firm’s productivity. NTMs were
defined as measures in trade trelations, which implies non-ptice or/and non-
quantity barriers. Firm’s productivity was measured through the production
function estimation with further collecting of TFPR and TFPQ. As additional
measures of productivity, labor productivity was defined with labor productivity
based on gross output and value added per worker. NTMs were presented
through non-tariff barriers on input and output. The final dataset contains 9,983

firms from food-processing industry over the time period of 2004-2009.

The literature analysis suggests that a lot of papers focused rather on trade
liberalization issue than on N'TMs. Moreover, since rich firm-level data are usually
not tangible in many countries, there is an obvious lack of studying the effect of
NTMs on firm-level productivity. Production function was estimated for each
food-processing industry using Olley-Pakes methodology controlling for sub-
industry specific demand and price shocks as suggested by De Loecker to

calculate TFP of firms in food-processing industry.

We detected that in the majority cases N'TMs are associated with negative impact
on firm’s productivity. It was also found that there are differences between
estimated effects on NTMs on TFPQ and TFPR. NTMs on input are not
associated with negative impact on firm’s productivity if firm is not specialized in
one good producing and vice versa. An interesting result was obtained regressing
NTMs on output on firm’s productivity measuring with TFPQ, because the
coefficient of this variable contains a positive sign. NTMs imposed on output are
associated with the positive effect on firm’s productivity if this firm has

employment more than ten people. NTMs on both output and input are
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associated with the negative impact on firm’s productivity if this firm is

specialized in producing only one good and if it has employment more than ten.

We found that NTMs on input are associated with the positive impact on labor
productivity based on output. This result is the same for labor productivity based
on output in firms with employment more than ten people. Also it is found that

firms-exporters and firms-importers have significantly higher productivity.

The results we obtained provide useful information for both policy-makers and
business environment. It is shown in the paper that firm’s productivity in food-
processing industry overall is sensitive to NTMs on input and output, meaning
that before and after imposing non-tariff barriers, estimation of its impact on
firm’s productivity should be done. In our future studying we will consider not
only food-processing industry but also other manufacturing sectors. What is
more, we will extract specific types of NTMs in order to find the impact of

sanitary, phytosanitary and other measures on firm’s productivity.

32



WORKS CITED

Amiti, Mary, and Jozef Konings. 2007. Trade liberalization, intermediate inputs,
and productivity: Evidence from Indonesia. American Economic Review, 97(5):
1611 —1638.

Baldwin, Robert. 1989, Measuring nontariff trade policies, Working paper no.
2978 (NBER, Cambridge, MA) May, 34-39.

Bodenstein, Thilo, Thomas Plimper, and Gerald Schneider. 2003. Two Sides of
Economic Openness: Non-Tariff Barriers to Trade and Capital Controls in
Transition Countties, 1993-2000. Communist and Post-Communist Studies 306:
231-43,

Comin, Diego. 2008. Total Factor Productivity. In The New Palgrave Dictionary
of Economics. 2nd ed. Edited by Steven Derlauf and ILarry Blume.
Hampshire, U.K.: Palgrave Macmillan.

De Loecker, Jan. 2011. Product differentiation, multiproduct firms, and

estimating the impact of trade liberalization on productivity. Econometrica 79
(5), 1407-1451.

Disdier, Anne-Célia, Lionel Fontagné, and Mondher Mimouni. 2008. The Impact
of Regulations on Agricultural Trade: Evidencefrom SPS and TBT
Agreements. The American Journal of Agricultural Economics, 90(2): 336—350.

Edwards, Sebastian. 1998. Openness, productivity and growth: what do we really
know? Economic Journal, 108(447): 383-98.

Eslava, Marcelf, John Haltiwanger, Adriana Kugler, and Maurice Kugler. 2073.
Trade and market selection: Evidence from manufacturing plants in
Colombia. Review of Economic Dymanies 1: 135-158.

Foster Lucia, John Haltiwanger, and Chad Syverson. 2008. Reallocation, Firm
Turnover, and Efficiency: Selection on Productivity and Profitability? The

American Economic Review, Vol.98, Nel: 394-425.

Gardner, Bruce. 2003. US food quality standards: Fix for market failure or costly
anachronism? American Journal of Agricultural Economies 85 (3), 725-730.

33



Hall, R. and C. Jones. 1999. Why Do Some Countries Produce So Much More
Output per Worker than Others? Quarterly Journal of Economics, Vol. 114, pp.
83-116.

Harrison, Ann. 1994. Productivity, imperfect competition and trade reform:
theory and evidence, Journal of International Economics, vol. 36, pp. 53-73.

Hay, Donald. 2001. The Post-1990 Brazilian Trade Liberalization and the
Performance of Large Manufacturing Firms: Productivity, Market Share and
Profits. The Economic Journal, 111: 620—641.

Klenow, Peter, and Andres Rodriguez-Clare. 1997 The Neoclassical Revival in
Growth Economics: Has it gone too far? NBER Macroeconomics Annual, B.
Bernanke and J. Rotemberg eds., Cambridge, MA: MIT Press, pp. 73-102.

Krishna, Pravin, and Devashish Mitra. 1998. Trade liberalization, market
discipline and productivity growth: new evidence from India. Jowrnal of
Development Economics, 56(2): 447—462.

Levinsohn, James. 1993. Testing the imports-as-market-discipline hypothesis,
Journal of International Economrics, vol. 35, pp. 1-22.

Looi Kee, Hiau, Alessandro Nicita, and Marcelo Olarreaga. 2009. Estimating
trade restrictiveness indices. The Economic Journal, 119 (534): 172-199.

Lucia Foster, John Haltiwanger & Chad Syverson, 2016. The Slow Growth of
New Plants: Learning about Demand?, Economica, London School of
Economics and Political Science, vol. 83(329), 91-129.

Melitz, Marc. 2003. The impact of trade on intra-industry reallocations and
aggregate industry productivity. Econometrica, 71(6): 1695—725.

Movchan, Veronika, and Volodymyr Shportyuk .2015. NTMs in Ukraine: can we
talk about liberalization? Mimeo.

Movchan, Veronika, and Volodymyr Shportyuk. 2010. Non-tariff measures and
country welfare: Analysis with the CGE model for Ukraine. EERC grant
competition, Research project R, 7:1581.

Movchan, Veronika, Oleksandr Shepotylo, and Volodymyr Vakhitov. 2015. Non-

tariff measures, quality, and exporting: evidence from microdata in food-
processing industry. NUPI Working Paper 854, 34.

34



OECD. 2012. Competitiveness and Private Sector Development: Ukraine 2011:
Sector Competitiveness Strategy, OECD Publishing, Paris.

Olley, Steven, and Ariel Pakes. 1996. The dynamics of productivity in the
telecommunications equipment industry. Econometrica 64 (6), 1263 - 1297.

Pavcenik, Nina. 2002. Trade liberalization, exit, and productivity improvement:
Evidence from Chilean plants. Review of Economic Studies, 69(1): 245 — 276.

Pulapre Balakrishnan, K. Pushpangadan and M. Suresh Babu. 2000. Economic and
Political Weekly, 35 (41): 3679-3682.

Roberts, Mark, and James Tybout. (1996). Industrial Evolution in Developing
Countries, Oxford University Press.

Schor, Adriana. 2004. Heterogeneous productivity response to tariff reduction.

Evidence from Brazilian manufacturing firms. Journal of Development Economics,
75 (2): 373-396.

Shepotylo, Oleksandr, and Volodymyr Vakhitov. 2013. Effect of NTB on
Productivity of Firms in Food Processing. Mimeo.

Shepotylo, Oleksandr, and Volodymyr Vakhitov. 2015. Effect of NTM on
Productivity of Firms in Food Processing. NUPI Working Paper 851, 24.

Shepotylo, Oleskandr, and Volodymyr Vakhitov 2012. Services liberalization and
productivity of manufacturing firms: Evidence from Ukraine. World Bank
Policy Research Working Paper No. 5944.

Solow, Robert. 1956 “A Contribution to the Theory of Economic Growth,
Quarterly Journal of Economics Nol. 70, No. 1: 65-94.

WTO. 2012. World Trade Report 2012: Trade and Public Policies, a Closer

Look at Non-Tariff Measures in the 21st Century, Research and Analysis.
World Trade Organization.

35


http://papers.ssrn.com/sol3/papers.cfm?abstract_id=1983839##
http://papers.ssrn.com/sol3/papers.cfm?abstract_id=1983839##

APPENDIX A

Table 9. NTMs on inputs for KVEDs.

Year Mean Standard Deviation Min  Max
2004 21.19 11.91 0 48.60
2005 19.36 11.53 0 43.80
2006 19.59 11.41 0 44.33
2007 22.01 10.79 0 49.98
2008 24.82 11.83 .86 42.91
2009 25.15 6.83 743 41.06
Table 10. NTMs on output for KVEDs.
Year Mean Standard Deviation Min Max
2004 35.87 11.69 13 58.31
2005 37.97 9.91 0 56.35
2006 36.52 10.97 0 56.29
2007 35.39 10.20 21.16 53.76
2008 39.23 10.09 19.56 54.29
2009 29.77 7.01 19.75 48.40
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